ABSTRACT The present study examined the association of type-D personality (and its components) with quality of life in cardiac patients compared with healthy people. A sample of 80 patients with myocardial infarction (MI) and 70 healthy people aged 45-60 years completed the WHO quality of life brief questionnaire and the 14-item type-D personality scale. A significantly higher percentage of the MI group scored positive for type-D personality compared with healthy individuals (71% versus 33%). Significantly more MI patients had low quality of life scores than did healthy individuals (64% versus 20%). Regression analysis showed that higher scores on type-D personality had a negative impact on quality of life in MI patients and that the social inhibition component had a greater impact than negative affectivity. Psychological assessment for type-D personality may be helpful in developing health care plans. Sciences, Foundation University, Islamabad, Pakistan (Correspondence to T. Saeed: tahirdr@gmail.com 
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. Grande et al. identified the type-D personality pattern as consisting of 2 components: negative affectivity (a tendency to experience negative emotions including depressed mood, anxiety, anger and hostile feelings) and social inhibition (avoidance of potential dangers involved in social interactions such as disapproval or non-reward by others) [5] [6] [7] [8] .
Inhibition of emotional expression in type-D people puts them at greater risk of serious health problems, including hypertension, CHD and other physical and mental disorders. Patients with type-D personality may be more inclined to engage in unhealthy behaviours, such as smoking, drinking alcohol, physical inactivity and not adhering to dietary advice. They may refrain from consulting a physician, and if they do so, are less likely to comply with the advised treatment. Type-D personality may be prone to emotional distress such as anxiety, depression and anger in general and myocardial ischaemic events in particular [9] . The estimated risk of cardiac events was found to be 4.7 times greater for type-D patients than for non-type-D patients [5] .
Poor health has a potent effect on an individual's quality of life (QOL) [10] . The QOL concept incorporates a humanistic view of health, in which optimal autonomy, personal strength and positive meaning of life are central components [11] . The psychological, social, physical and environmental domains of QOL have a major impact on the perceived health of CHD patients [10] . In clinical settings, type-D personality and poor QOL are associated with high mortality in cardiac patients [12] . There is little published research on CVD from Pakistan [13] and even less about its relationship with psychological factors, personality characteristics and QOL. QOL has been studied in Pakistan with reference to stroke patients and diabetics [14] . The aims of the present empirical study were to investigate whether type-D personality and its 2 components (negative affectivity and social inhibition) prevail among MI patients in Pakistan as compared to healthy individuals and whether these have a negative impact on QOL among cardiac patients.
Methods
The study was conducted from May 2005 to August 2007.
Sample
The patients were selected from the outpatient department of a local cardiac centre of Rawalpindi, Pakistan. A total of 125 MI patients were initially selected for the study using convenience sampling. Out of these, 80 patients fulfilled the inclusion criteria; 45 patients dropped out, as 18 refused to participate in the study and 27 did not fulfil the required criteria. Patients were those in the age range 45-60 years who were diagnosed for the first time with MI by a consultant cardiologist. The exclusion criteria were: silent MI, comorbid chronic physical diseases (cancer, HIV, diabetes, renal problems, hypertension, etc.), psychological disorders and being on therapy for any chronic illness.
A group of 110 healthy individuals were also selected for comparison from among the patients' family members using convenience sampling. Of these 70 participated in the study; 19 did not agree to participate and 21 were excluded as they did not fulfil the required criteria. For the present research, healthy people were operationally defined as individuals who physically looked healthy and had not visited the physician for any chronic disease in the previous 12 months. The MI and healthy groups were not matched for any criteria.
Instruments
Two instruments were used in the study. Type D personality was measured using the 14-item type D scale (DS-14) developed by Denollet [5] , which consists of 14 items: 7 items evaluating type-D personality in terms of negative affectivity and 7 items evaluating social inhibition. Subjects rated their responses on a 5-point Likert scale from 1 = false to 5 = true, with a total score ranging from 7-35 for negative affectivity and social inhibition dimensions, with cutoff scores of 21. The range of scores for type D personality was 14-70 with cutoff score of 42. The alpha reliability values of negative affectivity and social inhibition in the present study were 0.71 and 0.61 respectively.
The World Health Organization quality of life questionnaire brief version (WHOQOL-BREF) [15] is a short version of the 100-item WHOQOL instrument, and consists of 26 items to measure overall QOL. The scoring is done on a 5-point Likert scale from 1 = very dissatisfied to 5 = very satisfied. A high score on the scale is an indication of good QOL. The alpha reliability value of QOL in the present study was 0.93.
Data collection
The purpose of the study was explained to hospital authorities and permission was obtained. The selection criteria were followed by the consultant cardiologists for the selection of the patients. The participants were also briefed about the purpose of the study and assured about the confidentiality of the information provided by them. The protocol consisted of the demographic data sheet and 2 scales: the DS-14 and the WHOQOL-BREF. The questionnaires were personally distributed by the researchers to all respondents.
Data analysis
The chi-squared test was applied to examine the relation between the MI and healthy groups. Regression analysis was conducted to examine relationships among the 2 dimensions of type-D personality (negative affectivity and social inhibition) and QOL. The total score of the 2 facets of type-D personality served as independent variables and QOL as the dependent variable. The adjusted value of R 2 gives the more accurate picture about the fitness of model and was therefore used to explain the variance in QOL accounted for by the 2 dimensions.
Results

Background data
A total of 80 MI patients and 70 healthy individuals participated: 49 males (61%) and 31 females (39%) in the MI group and 38 males (54%) and 32 females (46%) in the healthy group (Table 1) . There was no statistical difference between the MI patients and the healthy group on the basis of sex and age category. Table 2 shows that a significantly higher percentage of the MI group (71%) scored positive for type-D personality compared with the healthy individuals (33%). Similarly, significantly higher rates were found with respect to the negative affectivity (74% versus 26% respectively) and social inhibitions dimensions of type-D personality (66% versus 37% respectively). The results also revealed a significantly higher number of MI patients with low QOL (below the cut-off score) as compared to healthy individuals (64% versus 20%).
QOL and type D personality scores
Correlations
The inter-correlations among type-D personality, its subscales negative affectivity and social inhibition, and QOL are shown on Table 3 . There was a significant positive correlation between type-D personality and negative affectivity (r = 0.93, P < 0.01) and social inhibition scores (r = 0.90, P < 0.01). Negative affectivity and social inhibition scores had a significant positive correlation with each other (r = 0.59, P < 0.01). The results also showed a significant negative correlation between QOL and type-D personality scores (r = -0.71, P < 0.01), as well as type-D components negative affectivity (r = -0.64, P < 0.01) and social inhibition (r = -0.67, P < 0.01).
The results of the multiple regression analysis showed that both negative affectivity and social inhibition scores were significant predictors of QOL among cardiac patients. The value of adjusted R 2 = 0.50 shows that 50% of the variance in QOL was explained by type-D personality (F = 40.43, P < 0.001). At the same time beta values of -0.34 (P < 0.01) and -0.43 (P < 0.001) for negative affectivity and social inhibition respectively suggest that social inhibition had a greater adverse effect on cardiac patients' QOL than did negative affectivity (Table 4) .
Discussion
The results of the study show that the rate of type-D personality was higher in MI patients compared with healthy individuals. These results are consistent with Pederson et al. who also showed a higher prevalence of Type-D personality among cardiac patients [16] . Regression analysis also revealed that type-D personality has a negative impact on QOL in cardiac patients and that the social inhibition component contributed more to low QOL compared with negative affectivity. Again, these agree with Pedersen et al. [16] .
Possible reasons for such a finding lie in the characteristics of type-D personality. Those with negative affectivity are more prone towards anxiety and social inhibition, which leads to poor QOL [17] . Poor self-management, in particular inadequate consultation behaviour, in type-D patients may explain their increased risk for adverse clinical outcomes resulting in poor QOL [17] . Reporting somatic symptoms and seeking medical assistance is less common among MI patients with type-D personality, which further affects their QOL [17] .
Type-D personality may be regarded as a psychopathological condition that can be referred for psychological evaluation. Psychological assessment for type-D personality can be helpful for developing health care plans for patients. Cognitive behavioural therapy, social skills training, emotional support, interpersonal psychotherapy and other stress reducing techniques can be deployed in type-D people to improve their quality of life.
This study had some limitations. First, a cross-sectional study design does not allow for the determination of cause and effect. Secondly, the study did not include information about the techniques and treatment used by the cardiologists and nurses. Thirdly, assessment of psychological distress was based on a self-report measure, although the sensitivity and specificity of this measure has been shown by others to be adequate. Finally, the study was based on data from outpatients and an unmatched sample of healthy people without taking a history of chronic physical and psychological problems.
Further research should be conducted on a larger sample on a longitudinal basis in order to confirm these results and to explore new dimensions of personality and health. Further studies on the psychological and biological features of type-D individuals may help develop treatment approaches to improve their psychological and physical health. It will be important to ascertain in epidemiological studies whether type D is not only a prognostic but also an etiological risk factor leading to the development of CVD. More diverse variables such as psychological distress, social support and clinical outcome together with its potential role in other somatic diseases and its prevalence in the general population should be considered to validate the effects of the type-D construct. 
